Highlight: Honey mesquite (Prosopis glandulosa Torr. var. glandulosaj regrowth on the Texas Experimental Ranch in the Rolling Plains of northwest Texas was evaluated 8 years after aerial spraying with 2,4,5-T. Regrowth on rocky hill, rolling hill, and deep upland range sites was measured under two systems of grazing management: heavily stocked (4.86 ha/AU), continuous grazing; and, moderately stocked (6.48 ha/AU), deferred-rotation grazing. Canopy cover, density, and topgrowth production of honey mesquite regrowth were significantly greater under moderate, deferred-rotation grazing than under heavy, continuous grazing of the deep upland site. Honey mesquite density, canopy cover, and topgrowth production did not differ between grazing systems on the rocky hill site. Regrowth on the rolling hill site was usually intermediate between the rocky hill and deep upland sites. Honey mesquite plant density, topgrowth production, canopy cover, and rate of new stem initiation were greater under moderately stocked, deferred-rotation than heavily stocked, continuous grazing. Averaged across grazing systems, regrowth, regardless of variable evaluated, wasgreatest on the deep upland site.
The Rolling Plains of Texas occupies some 10 million ha of gently rolling to moderately rough topography in semiarid, northwest
Texas (Gould, 1969) . About two-thirds of the area is rangeland supporting cow-calf operations. Honey mesquite (Prosopis glandulosa Torr . var.
glandulosa)'
is the most troublesome woody invader of these rangelands.
Standard spraying treatment for honey mesquite control in the Rolling Plains is 0.56 kg/ha of 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) in 15 to 20 liters/ha of a 1:4 or 1:3 diesel oil:water emulsion. Usually, only 20 to 25% of the honey mesquite plants in the treated population are "root-killed" by such applications (Fisher et al., 1972) . The remainder of the population, with the tops killed by spraying, develop new aerial growth by sprouting from the stem base or the "crown" (Young et al., 1948 ' Scientific names follow Gould, F. W. (1969) .
"crown" is now recognized as a compressed section of stem, and evidently the result of a morphological or genetic adaptation to environmental conditions. When released from apical dominance, buds along live stem segments, aerial or buried, readily produce new stems and leaves (Meyer et al., 1971) . Prolific sprouting gives rise to a many-stemmed, shrubbytype growth that often presents more difficult range management problems than the original, single-stemmed, treetype infestations of honey mesquite.
It is commonly thought that a "good grass cover ," maintained through proper management of grazing animals, retards development of honey mesquite (Fisher et al., 1959) . This has been substantiated relative to seedlings invading rangeland (Scifres et al., 1971 in a cow-calf operation, one yearlong at the rate of 4.86 ha/AU, heavy continuous grazing (HCG), and the other under a 4-pasture, de fe rred-rotation system stocked at 6.48 ha/AU, moderate deferred-rotation grazing (MDG). The 4-pasture system was grazed with three herds of livestock. One herd was rotated at each 4-month interval to give each pasture 12 months grazing followed by 4 months rest.
Description of Study Site
Three range sites (deep upland, rolling hill, and rocky hill) were studied within each grazing system. The Abilene, Crawford, Rowena and Tobosa soil series comprise the deep upland site. This is the predominant range site on the Experimental Ranch and accounts for 41% of the total study area. Characteristically, these are dark clays and clay loams, moderate to slowly permeable and well drained. Depth of top soil above parent material ranges from about 50 to 200 cm and slope varies from 0 to 3%. Soils in these series are generally highly fertile and have high available water-holding capacities. They differ mainly in distribution of calcareous material in the soil horizons.
Texas wintergrass (Stipa leucotricha Trin. A Rupr.) and buffalograss (Buchloe dactyloides (Nutt.) Engelm.) are the principal grasses on the deep upland site, with sideoats grama (Bouteloua curtipendula (Michx.) Torr.) as the next most abundant species (Table 1) . Species composition of vegetation on this site has changed in response to different grazing treatments (Mathis and Kothmann, 1968) . Under heavy, yearlong stocking, buffalograss is the dominant species with Texas wintergrass declining and sideoats grama remaining relatively stable as a minor species. On all moderately stocked pastures, Texas wintergrass is the dominant species associated with a significant decline in buffalograss. Honey mesquite and plains pricklypear (Opun tia polyacan tha Haw.) are the primary undesirable species on the deep upland site.
The rolling hill site, comprising 34% of the experimental area, includes the Metera and Throck soil series. Surface Table 1 . Species composition (%) by weight and available forage (kg/ha) in 1972 on three range sites under two grazing systems, which were used for study of honey mesquite regrowth in the Rolling Plains near Throckmorton, Tex. 'Means followed by the same letter are not significantly different at the 5% level.
Canopy cover followed the same general trends as did plant density (Table 3) . However, canopy cover was not significantly different among sites under HCG. There was no difference between rolling hill and rocky hill sites relative to honey mesquite regrowth canopy cover regardless of grazing system. Both the lowest (HCG) and the highest (MDG) canopy covers occurred on the deep upland site. Sites under HCG had lower canopy cover of honey mesquite regrowth than those under MDG. Production of honey mesquite topgrowth did not differ among range sites under HCG (Table 4) . Under MDG, honey mesquite regrowth production was greatest on deep upland and least on rocky hill. Production of honey mesquite regrowth under HCG was about a third of that from MDG.
Regrowth Stem Development
Density of stems originating in 1963 or earlier was used as an index of survival of the spray operation.
Stem density cannot be related to plant density since original stems/plant are not known. Stems surviving the 1964 spray treatment were 66/ha (HCG) and 56/ha (MDG) for rocky hill; 189/ha (HCG) and 427/ha (MDG) for rolling hill; and, 13/ha (HCG) and 85/ha (MDG) for deep upland.
The greatest difference in rate of stem initiation between grazing systems occurred on the deep upland site (Fig. 1) . Under MDG an average of about 300 new stems were initiated/ha/year.
Under HCG about 15 new stems/ha were initiated in 1964, followed by a steady increase to 125 stems/ha in 1971. During 1971 and 1972, there was little difference between grazing systems on the deep upland site relative to new stem initiation. Total numbers of stems initiated during the 8-year period were 666 (HCG) and 2848 (MDG). These were about 50-and 35-fold increases over the stem densities that survived the spraying.
For the first 4 years after spraying, an average of about 75 more primary stems/ ha/year were initiated under MDG than under HCG on the rolling hill site (Fig.  1) . There was no apparent difference between grazing systems in primary stem initiation on the rolling hill site from 1968 to 197 1. Rate of increase in new stem initiation was less on rolling hill than on the other two range sites. Stem densities increased 4-and 7-fold during the eight seasons following spraying under MDG and HCG, respectively. Average numbers of new stems initiated/ha/ year were 119 (HCG) and 159 (MDG), with cumulative totals of 1258 and 1860 new stems/ha.
No obvious difference in rate of initiation of primary stems following herbicide application was apparent between grazing systems on the rocky hill site (Fig. 1) . In contrast to the other sites, there was a trend for greater initiation of new stems under HCG than under MDG. Average rates of stem initiation were 103 and 72 stems/ha/year for HCG and MDG pastures, respectively.
Averaged across sites, there were more primary stems initiated/ha/year under MDG than under HCG (Fig. 1) . Associated with the general decline in stem initiation in 197 1 and 1972 was a period of below normal rainfall from summer of 1970 until summer, 197 1. Yearly differences in stem initiation, however, were not correlated with total annual precipitation (Y = 0.14).
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There were few significant differences among sites within grazing systems as to number of primary stems per regrowth plant (Table 5) . Under MDG there were significantly more primary stems on regrowth plants on the deep upland site than on the rocky hill site. When averaged across grazing systems, there were fewer primary stems/regrowth plant on rocky hill than on the other range sites.
Although
there were no significant differences in height of primary stems of regrowth honey mesquite among range sites within grazing systems studied, there was a trend toward shorter stems on regrowth on rocky hill sites (Table 5) . Grazing systems, averaged across sites, had no significant influence on height of regrowth stems.
Response of honey mesquite regrowth to range site and grazing system influences should not be confused with environmental pressures on seedling establishment. The requisites for ecesis, primarily opening of rangeland communities, adequate moisture, and optimum temperature for seed germination and seedling growth of honey mesquite, have been documented (Fisher et al., 1959; Scifres et al., 1971; Scifres and Brock, 1972) . Regrowth honey mesquite consists of 
